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Abstract DTonsdermal dtfwry of fentanyl Tram nftw aftesiva matrix 
toftTWJlatlone tp acNevB a steady^te skin flw ivw irrtfesfigaiBd For 
llijs pujpese, various ptesw*a-$ensiiire ddhestas seeded from tiw ftr*? 
chamicalcte*fiEfl of polymers {polytobutybrid (PlB), aoyial2,andEScono 
adhesive*), cter&ciarizof wfti respect to te/toyrssototty, itfiu&n 

prcsa***seristifoB attested Dl 3? *C ms ddlemiin&d by the Ofeg 
absorptlon-dosorptlon meilwd Tte solubilities of tenter^ in Uresa 

permeability ftwlficieol and dtttudfcn coeffetonl of l&tfanyi in Iftea* 
'{tdhflfilwa' wore doternifwd b/-irm membrane dfflosJw metfsod Th» 
diffusion -DOftfTmil rank onto; Was $iiiwno-2920 > s8ew£g75 > 
acryl;itb > PtB, Tte ratase profile of lentanyl in iha arduous, buffer 
from thei&a adhoshfttf with Mtfdrqg loading was evafoated. Tfoerateasa 
rate -of fflrilen^ ffOfD ite aaylate poiyniar was ^gnifantfy hfe^ef (ten 
IbCSfr of silicone and PI&.Hdh&sivss. The Jn vft» (Ilk of ferv&nyl itowgh 
cartas sjdn tram various adhestag wbh 2& drug boding was dtfenrioed, 
a!92 ft qu$[D(jTw3SBcf Ff^d^eSwiw^ Ths^tbDmesol faatanyt 
torn smeone-2020 and PIB sitiesjves Were &3 ± 0.7 and at + 03 
/rfjfcnrVfc rtaj>«awely> On .the other hand, the- s*Jn te^oTJetibos/f 
from aaytate and sflieonfr£675 aitossjre mgbics* were abort 1 pcfatft 
ft. Tha effect ot *ug!l^dlijgDn^f^WKl(wto^^«si^PiBa? 
a mode* adtosftfa. The dnig leleawd In the phosphate brter fljM — 
6.0) hewased linear^ &s foe drug loading In 8»PIB was increased 
from 1% Id 4%; and as The drug loading exceeded 4%, an rpSSsl buret 
©fleet foKowsd by a zera-order reieasB was observed- The stin flirt of 
Jen tenyi increased proportionally ihe drug loadh^in Hiq PIB sdtesrve 
was. IncrBiisdd frtim- 1 to 4%^ and- a ptetew was mached beyond 4% 
drug foadlr^ Thtea remJlis suggest that f^tanyt.amf»ra]icM in IM 
PB adhasfve mfgnt haw reach&d ^aturattoiY atou? 4% cfmg teadirx? a^i 
thai ito o^fimum skin flux w» accprnpsished bcmsudik ^ydfim liecsuse 
bfattcflnmeni of maxhrwrn thennDdynamlc activity. 



Introduction 

P^niaDyt, a potent nArcntii^nalgeaitj fa used clinically for 
1hft relief cf awte postopexativa.'Bnd iixuiic caiHXr pain. 1 
Because of a ahort bCLtf-liffr and a iu^h mEtabolIc clcaraJW in 
liiiRiaziE, repented IV bolus -Hoses ar conliauOUd IV 
i r required to ^tais ^nal^ic plaaunu'ley^-la. A2lcra<Aiti%ly A 
ffiTitariyl mighl be delivered f^nsderznkll/ to sixain an,-a|- 
gecia for kinder period^, Tr^ngdermEl deliv^y of ientanyl 

The £kin punnc-uBilHry of fentanyl through human cadaver 
skin waa rupurlcd,^* "We^J»»a previousb' ddwtifcstrated tb^t 
fftntarryl was relatively rotire,&kin permmnhle iboit the ether 
narcotic analgesic analogs because of its stutabia physic** 
chemical properties for £&& b^a»port l%crcTo», fentonyi 
\ba £ood candidate fortr-anBdemipl delivery, Hieminitnum 



effactrvApla^a^t^tr^Ori to induct nnalgcsift 

w.ifi Tftpcl^^;to;^ / lr^I^^^^ , Becansa tha Lotul aysUcmit 
pfenrasca of fentai^l -iriliUmosso b 50 Vh % an InpuL rate of 

a ddii-*«Ty rmte {ft ; ^'dily'f^hii^ahlc F ond tha drug action <an 
be snifi^^n^ Toritn vxtendei period by {fcfn^mnff a ttuiLubl^ 

Id w«nt years, ,variou8 prcwiirc-ceiiBittve AdhoBrvta wurc 
coi^der^forfyirii^fciifiii trtiafldcrai^l cWivery nyiusma. 1\> 
fhbric^tft AicTr a- transdcjrtoal device', tiW dru^ Way cither 
dissolved (fr fli(q>Hmfcd in s pa&mcric &olutMn» nn4 u thin Clixj 

^csir^d ,thfcJfcp«5f> ikcii prepared bp, Kh« flalvont-c'twt 
cncUitKj^ tha rat* of r«!iia3* oFdrue from fitt^h -am fldheaivD 
toaWxls'^aimad'bydruB swluWHt)* and division cn« fTici«jiLsj 
in poiymtir: U^*Uy r ^ th^ie parnmeteri wr.a gnwiiV iaa u - 
isiicftd by Oi« phymco^awij propcxtiou of fhft po^ymur or 
ftdhcsivev Thc^ara, itialmportuat tb evahiAtt tbf* phynitD- 
chcmScat pnTTiiTiptersi aS an adhcaivo fcp d*Btgn n Huitablu 
tctusdiSTina) aystflm^thal would cvantuaJJy deliver a dr^kg ni 
a desrod n*te thronph ^in for an extended poHod- ta tho 
prestat tflvaA^^'im, jwfyirohiHylene (Pltt^ rillconiw, hzuI 
acrybto pr<«t*ttt«-9«nirilive ^dhoiivM were cwisidarad. ihr 

ftatanyl^ wtuhiKty, m^mbnioff poiiiti^ a^lHcreiit, tu«l 
diffarioi* tvefHcittht. The in vUco B^n Dtuc^rftnUnyl tivoufeh 
huzaaii dadavix.Mrin from nmtrix fgnnulatfans wj^i invesli- 
Kidtcd.' la addition*' Bia relnLtoaship between the fftntiUiyl 
release raWfrp^n ^adhfljavb muliix Uita nqiidouamwKa nhd 
s?dn Qiuc -vras era! ualflii 

Experimental Section 

2320 niid Jt2icooer267^ia aF^roii solmtSmi ^oud content Vwie 4 firom 

to SO®) *ad cEBeanfi ml tnfecovit^ 100 cStt.ware a pift sample • 
frm-Dow CorWioe (M! dUui, Ml}. PlB M VMi^rtr iM^f S,. V*r^fl& 
ti^eettoTOghJ: ^ Op^ Wral Vistanex MM HOD, STers^ inoJeoiJar 
^Ciebt 1 460 NU#££il £hdopd Cftsiti) Inn Bo&d£to±6 w^rfi Tmr^iiz^U 
frftm. E^orot fat^^n^tfhl C^>. (Hff^^TXX- The pttyfcfcr Film CBda^ao 
IiTi«rJ was otaairxsfl {mjnSMCo- (5t_Fai4, ilNX AloitecliemipaU 
itscdia tru* , 5Ctt47 wBinf ^±atxl/i^hil xeQgexife^nida 4ixd used pa such 
auy fardiEr putifLcafcictt. 
Pteparatioa or Adbc^T^ Ma^t^^AdrylBtg 4ad ftlicane ad- 
iicsnrcs.wao asfed' ag Wefvcd . bor LhevPTB^ lntkia tct W"rtinct Wots 




0 LW. Anmwn fo&fllcflf Sadat? spd 
Am&&(? Phsmaceuixet Assatfaton 




n& «3hiDon- ipd mixed TWin^ti rotary, typfr mixer for 
SOT»ta1 hoars room tcmpeTAtureuntJl all; the ?IB Sywrtli^lv^ in 

by driving off' Oie orsanic isbrftnta rrWi> th^falPWn twhcIw of the 
sohifion* 

A tou7wn qanatfty oT&nlAaylbi^t^^lidQd^tO e»cb- pol,ymerfe 
wlulloix. The droj; TO3 cranp^clL'ly df&olyed] low ba£ng 
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dlspcrwal uniTcnnfyiit hftji JoodTag in the adfcsJvr ^tuton using v 
rutaxy'taiaser faccHEfcbatty b Vertex tflWVr) f v tmgt« lhan 2 bat ixrttb 
^Jtvperpiiire. Tba *pMW were alfewed to sot ip sh* o^laf ora fbr 
*a»ual ditckiii^ ,«T >*lictiicj ib'Q iJrog uf^h tfnttlvcri or ttuifenxily 
dispelled* The; solution* were (hep crcl to im untreated [stick?) 
aiufncD oTpitfyeAEer film ojibiff a Gardener feuft ccfaip, Th* IHmA 
wart) . idjinvttl \t> set at worn .LmpBrature.frq' 10 mbi and tvrrc 
sutiBflquBntly uven-driEd ul 50 "C for utmrt 15 -50 mia \o remore the 
rajtiliiiU mnlc 'ralwsitH. The films wereeovwwtf with anottn- 
■poV«^sr liiier in &uch o rwJstmi lhat fftlcwKhUwiU-J <ri»mLfcV> 
aurfo'ceVaa In cufcrtjirt -with udhc*Itfc Jtihti, enofc3in[r svsy removal of 
ralesao" Itiwr for tnter ucq (%uro u. Tha Urn thteJuiftaees of 
iiMHelhftiic plflba wore measured by drfliirenee using a utlcrottili|»r 
Dr uf »elcp9c-Tl;t? nkwoliadc aloha anuxowm trttti wow muefced 
to rfaas slide* UBiiiff, two-sided SMaflhegive.UpesL Tfcs whole dtde* 
wcrft then Immersed Ksprirately in a &&<inL«*p(irfty, amtter-cnlered 
h*jWc uwiUiniofl 2£ aiL of sodium pJiosphm*: buffer <pK ^ Hie 
bmzer roedium wee- atirred-ai room Uonpiiraiure throughout the 
mmi-frMnt nihip a Tiiftoo-oMtBi «m1I magnetic b»r. Tho daft* 
otiilW -were poajtwed ab'tbni.U* npjinr Mirfa* cftfe polymer wu» 
oaanplctrily.^cpflflbd to t^c biiflbr wJqtioa und so that the «lr bass 
«ttutdiint *ttek to tha nV»Afld'bnpode tha dni* reJiajf* ftwn th* 
Jjrttan* AUpeeificd tfmc*, 1-roL.«m*p!r*>m* withd/awyi fawn the 
.boLuoa .and Assayed by imHH<C~UV method. 

PnrtUUm Coefficient De^eroiantLcD^The partitka caerntifcnt 
of fbntouyj biitwean ihfr fidhftefrm m*fttbmr>* di«d *ai*r weeir AsE^n 
pniJludby fchu tbAorpfan- B^rplMfl xattliwL Scvrnil Tl^u 
Urlthaut iMtf dniff tw^i prepxred by ihe Ol^i caotcm mAth«J a* 
^DD^Kcd, Th^ iJ^fckneAWR of th» f»1mit tpi^ ^nnlncil by <i 
"wt«i»^)ip«r. These p^iiteric ^Inba D f known dimcnsi^jiu were 
hnniwccl In U>» Batmwwf fre^tnau aolwion tn pore tester 32 *C 
fnv ntTcA^t Si«<sc l k»(»T«wh 1 eqiinibTiiiin. ThffrfrBjfiojwwiCffltlMr Itt 
Uui ^UUuOi MlULiim WUfl 3tUl4t«rci] Until no JHOtv ^r«£ wud tk-pieUri 

ftran tha medb, JSach.slab wajthca removed from the solution, am! 
Wi* e»pn«wJ j«rnK4 ww spntly wiped wtth soft tSftjow p#p&> u drv 
Uit Udbetuvc/Rm. TUfedriodillai wa& ttjuisfertinl Wtoombcr..idra 
bocttft.- 50 wiL of freih phtaphat* bafl«r f pH = war addfid to 

A l-<nt^ampie wa» withdrawn and assayed by HPLC. 5abseqoenc 
^ara^fl vye^e w!rhdrRttra.tB annr» a couplets ieIu^ ^ th<t 4nw 
from ntttrU Into or», oqh«jb& buffer m^uTB. The solhbiliiy <tf 
lontanjl in ojieh pglyzncr was dclcrmiTacdi Auni lis total awoiiBt of 
drutf reisased into thA buifor di\-idfcd by tha volume of lh& «i«k Tha 
poydtiwi tf fenttmyl (Kfi m th& pobroere w» dtfWnaininl 

irora the equation 

w)ierfr C, Is the coocectr'rt^n of fentaa^l ia fte-poK-aw aad £l is 
tJie dru^r SftluMllty in puneVmifir. Tha salobill^y cf fimUntf tot* 
wnter -wnw Oclcnxub&l Co bs 0,123 m&zriL at 33 "C 
^erobraoePeriaeatJott-Tfae to ofrariooa presBnnNsenatjvB 
,wera propai:wl by, the film casing znetfeod as tecrlbed 
ftbovo ufitog siliconized priya*tffr; Cbn. Each diTafl aim wo* £aad- 
vHchedsbetweEn* tw» nnnwovbn iibtira^Gcnat, Jjunea Sivtr Co^ WJ1. 
ITie.iionwoven fiber ptuwidea a good mesSjaaical support, w tfet thin 
potyTOftrte filtwt -an Aorfferea very Utile or no iiffWobaf T^fetuw» for 
druffliunupdrL Moreover, SiimlwSd^Dg thes^ ndketi vtrs brtwi^en tbn 
tWJ nonv^ovsn fibers prachided tbv? ticking lecdsn^y of the aiiheaira 
to glapR dtiAiabn cella. 

Cii-cbW ilaba of polymeric Bin* were puncl^ vtid mmnlttl 
between side^by^ide difrasjon-cdar. the iKn&v*TC*MM*xtatht 
filled vrith 7.5 ml, oC pbocpnato Inrffer (pH - S.O) r aad dotior 
cnmportmdit chnrged wftha satiiratfttf ftncanyl ft&itoss: kolu tfon 
in piiro waLur (pK SJ^T). The difluaian cells wtr* eiurfidl y placed 
on a multiple stirring- plats for rantin^oos mbrfn* of receiver tend 
tbTPOgnoo t Jie e*perin»nt. stirring plats was plaeed In Ah o\«n 




* *W = Q/C^ BoUiBy 6i' pise wsrta [<y= : 0tt22<a^TTl.- 



»iihdi»wTi Bwn therec^verrompartinW.^T^l^d/^Oi nn oditnl 
volm^ of pwvfewlr ^rrwd phnEpHoteturt^ rrhe ^mplea were 
a«©jcd by stzi HPLCtUV Wihod.' A * " 

Skia Perm«tlxwr-Kwaaa cadaver '^^i'wniaoa for the per- 
rseoto jmimi*. .Sample; of ^i^iEW^trmit tha flhdonvn 
u r pif gb of htucuin cadikvuci 4^ i h'>pa£tm#toHi toiwtf a 

denamoine m at 300 ^il mtenul7«N# ^e^fiparflOHi torn 

w-c rot ao b- The c^mm$ w*a.u*j(Wted rrprti di^derjW* oplnff.<» ' 

peraiMHoo JtwHe* or wrapped *a & San»ti aim nad aiored a t *»c 
for toter whoIwl Tfei epldotimt lw«r* Wow dm^no jumII tfrcalw 
jjleto jjja thcAcd , im^^to^fora^ Iratai beford upprwitlon of 
to tTMdenwfl »j*tom_ Tran^erttt^ patth4»"- > hfl^orni fr npprnx^ 
wrtebr.1.3 n& djA cat md Applied rfiR ^ht pre^ite !fi tho 

m ombran p ^ tardily mponud «i i " >'ronr Vjuiuejoo «a of 
Apprtt^tefr Tfr^nt nwtivcr eB^dly^nid Mtened w!th^ riaW 
r ff^J^^^^^W^^ With jwUitik btilTtr 

ealb were ^aeod to A 32 ^ ten^^ra^^rf ovflrl >I 
>n^eurmfnQd taee^ l-ml swbte»'n^/e\y(il<^owh Crv*a tHo rceelyor 
mwprteMl wx4 «pta«rd withp«*vltJttily Wttnicrf phattphntff buflL-r, 
An»yr-F imiimrf tvajt.imy b> HPLC vtih UV dftteotfim* 
a L - IT 1 ^ * *Sf ****** Cm ratuhin ^nd «oi<.rUtft>ort>offor [OHO, 
PWJ to * fiiobBc phndo wtrc kmd. Th« flow rptp wm? 1,Q rsUmin. 
Callbraqon carm weza obuined by plbitlii(;-tha peak qr*& of ih* 

Adhesive film wnr deteiaiuHed ftum tin, Ib^^ff eqttau-Mia; 



(3) 
(4i 



^b^AVXdl'fe'chb dnmrli»thw oinoiiiicof tJrug^ pectnfaUil per unit 
taa^l is 1 fcflfTertrredif&isiqn Afea;^ ^ia laedillu^on Coeflident. 
tefamsed by tog-fep*. a thrjrtea^l^:6^Rt«ka caomtiaot. 

(fen Hr^'vRc^trdtian.ffBhihilTcy)- in ,drinor nssUmrngTess titan 
ra&drug depkted irom. to doz»r amip«fttneftvr fcf the in6mb4^n« 
t nidnw yiy aad a Uta laj time. A parfttt eink C(i□3jci6a , 
^ii 1 wuOtiRticiOL thp. merabrHiHi.difRKi^n, awjffnaito. 
^ The skin flux «o» determined £oai Pttfcss.lnw of ^feoa 0* 

whomy. is titofrfcin Has (rietor^hi: lir is dus ouuuluiiye 0^2 
COWAtrtiioA-iiv I Ite. hot™ 0^4 ot liroa ^ ^ig ibe TOEWarvoliime 
(saL^ and A. Is lot acttre ditf\alcii ajta -tfim?). 



Results and DlScussfori 

FrtnMf-The sotubflatjee and poa^tne^fdt^- '.parfeCtior* ia&- 
fidaats CK^i of feotanyl aa doterniined hy^^^^ptaka 
mediod are Huamari^Jn Tahi# 1. Ttik^port^iitW'Twte 
that sibcane-2d2a snd PIE adhsshres »ra Tnora nwd«itely 



492 /Joi)(7ui of PftaflTwawiflbirf Sfefcnea* 
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Tttte ^-Pc ideation .-of Fantaftrt lhrougb Vufous Pmaiife&cgQte 
4dhBsW.ai32*c* 



tor 1 



toylato ?0 1£9 45 yxr 1 ii*nr* isxiir* £9 
$ta£-2575 llA 9a V tflxtt' fiSxtt* 10, UxnV 1 £1* 

5Snc«^ffl 61 i£s ro * nr 1 nr» i.i * iir» ^■g > 

PIB 7T 0L23 21,2 1.3 k lO" 3 U K flr» lO*** 12 

/4M=ft^*:*hB Jfcff raloes a* Uften frcn Tailc Eatfi «ajuc fa llw 
frioOft d two IK fli'iM bidopvMil jnatntirana dflusbn e^uinwjb TyhgfriM ml 
toy'lfofo eeth oherirwia than 10%. 

hydrcpbdbtc-thaTI 5i1icnncr26?5 imi lunula adhesive*. The 
fial.&biliiie* of fantecny) in *ihcin«s-267o" fend ^^latefldfctjsjVEs 
wfer> contiderably higher than ihBse1n^j;corie-2W!0 and FIB. 
This implied -that fimtan>l wan rcJnLivdy crniri aaluirie hi 
moderately hydrophobic adhinrrea, The K^, nTTenUuiyl in . 
the PIB and silicon adtesivcj was. the lowest amiutf. 

the ^htf : 'adJi>e*lYOB stndi<d .because *f low drag rohibUiry in 
this- fbmar tvo adhpfdvwjy, Th» ltoltthilily and partition 4ttT- 
Ikicnt of ibnt^nyl Jn thasa adhesive membranest vmv in 
IbHovrtn^roiirk ordarr acryUta £ TfiUnmB-TStS > >tiljcm*29i20 

TkJjlt 2 ^mmnrfew variolic diffosian parameters of Ion* 

s»Uimtc4 frfl^oiiafcntanyl firo bfrc* uolutwm wro applied tA 
tin*-- diwpfrfiwi>p<irt*»ftnt to maintain tho pormeftnttc Anffc 
IktamjiHlyiitiitfSo activity tbraughoirt ttto diffiastan a^enmcnt* 
and a &Uw4y^lalo tlur was mnintoined for afc least 28 % 11 . 
ifi inLoreaUnji that the penneatton orfenianyl thrbughthft " 
fcfcrvliitc iinO silicone adhesive membranes vn>4 sjSpiilkan&ly 
hifjW ih&n that' of the FIB WheiiV*. Thfemrtyba tann in 
.part by llw fautrijiyf e higher solubility ^nd portitfon w?ffirienL 
in noylate and silicone adhoslves. yfo diffusion cbefffeWts 
PpOnsd aF ffinumyl in the adhe&v* mttribrttncs wore dater- 
mined Jrwn. llw -knowledge of"1a£ times and membrane 
thidkfi^ea .'Ceq 3X The dltlkslbn cotfljcionis of fcnwayl in 
thase adhesive membranes moged from 1.0, x kt* to 1,1 x 
lO-" !^/^ TlilS diflUsicfi coeffldft^of ftniauyJ in sib'tone- 
2020 waa Qw highest uaon^ the oth'^r adlic«b^> m^TJibt&rift^ 
while the ditfuskm coeffigouts in sUloane-2675 tod acrytelft 
adheaivea were very similar. On the ekhzr hxod^ the 4fffb* 
^ivity of fentauyLin the Plfi adhosj^e- w^.m^an order 
of nmjpBtui3t Jow&r thou v the qth^r ^dlaesive 'nwmhrane& 

A3tornativHly v the siehdy-siatc c&Tusjpji cocfUcknt O?^) 
of fentasyl.in rheaft Aahtaiyiis may be det<^mined from the 
kha^ltHge <rfP* K^, (Tnhlb 1), an ^inciEiluaiic' thicktbss {cq 
■l). lft Tha rktip ii» prtsented in Ibe'&clraxrt 

h^Kl column oT Table 2. The values of featanyl 3h 
acrylate, w1iaino-2675 k , sad. ail3cor>e-2$20 wutti i«ugh)y 2-^3 
1Jb*e^ hjffbor .than the vilues: in the cas^ of PIB 

adhere, however,' .D-^, was tiboiitv ixnicshjghurth&a Ppfiuv 
TbcB» data'euggefft thol. (he Value ^tmi£Lt«a fro pi' the 
7ue TOethod:(eq '3? was mukresliai^tcd .hcC£> u^b or possible 
adsozption' of fBatarrj'l irao hose By thcMidSiefiivc ttiuairatn©- 
Jmdlnff tb'a. linff la* time U> rw»h a steady state. *Thz 
fidearntion pbenomanon was jncst.13ccljr.duc to relatively 1 high 
hydrnphdhicity of fcnlmiy] frt^i base. 31 Thferewft^ the 
vahws dfttetuuQed frcrm independent. paifinicMrs Are in ore 
flfifiurate and more reliable th^xt that oFXV^ o^fiinated 
from tiie extrapolated method. Alihongh the? two jnothode 
yielded.djffOTBnt diffusj^n eM^&dent values, tli& diffusion nank 
order wa* wswrntially One s^fnr sfllttSn^2920 > sflfcin* 2675 
> iicrjrfatfe > MBl 

Beleose of Fontanyl from FremmrG^Seasilive A<1- 
h«$ive^~The rfttease njDfiles of featanyl into Qxv aquevus- 
medium under perfect tbnk wniitw t& itvta udhesive 
membrEin^ wHh 30t dru^r loodixtf are s in Figure 2. The 




MB -ft33 RJV K?9 l^P 124 in \ 7% ItA 

f5giro2— Rcifts^a Wr^tte- o( t^ntaityi tnmt (ha four poa&sun^sensiilvc adheres 
wftn 2% durg boadGog- Into- ctquecUs tw*far tfrit fl( 32 "C: P(Q (0), dl(tron^26te 

TabBo 3-flriaaj» ftaiiftjiml Dlffuikm CoafticfMUs of Fafitenyl In Vjfteu^ 




Pia 



^4x10-° 



feettoa tdeaacA&fMJ Ento water &gm each lionojithifl 
mxatrix device caa he predicted Ji'om tho oarjly-fcbiu 
nppraxanation ofHiKtichrs uqtaUbn Co ^ w IbUowK« 



(6) 



v&Bn M t la tli(s amount oCdrag rcioiojod at time r ( la the 
drug loa^injr in 4 pfef inatr&;'Zt ^ ^c- apparent diffri^ion 
coanjattot of fciatmyrl in the adhcaiyc m^nhrime,.^f is th^ 
meinhranfi thidm^a, Cg and^ are ihuldrug loMfrngamd drag 
soltihiUty in the pfolynienaxid lr b the release rate consituit 
expressed^ mln^l^ *EhiB relationship applies .for all values 
vTM/ai. ^OJo. la all casas, tbij release kiietica fbllcnvHd Ous 
square rcw^of tim^ r&hDonehjp. 

Tah5a. 2 sumimiriiea the lekas* into instant (k> and 
apparent : diffusion cotiCuciant (£9t p > of fctotwjyl ^ojn ibur 
^dhedftf^ fflrtrn ceg with 'on ri. T-n^ '^tnomiia of drug" loadings An 
int^refilin^ tread in the dn^releaaft rata wa^-obaarved. Tho 
release rate-cffentaiiyl &om thaaciylate adhesive was about 
2^-3 feies hi^ierthan the At^ftr adhftwvaCTembranes stiuJicd. 
In can^BB^ the thug relM&teiate from tha PXB'indiiliwn^ 
2675 matrii tit 2?5.drvg loading w^'tha Wegt among tha 
other adhes^^eanb^&fcs; wtdie an iutermadiate relaaae rule 
iron* th» silit?9ne-2930i adhesive was observed. The increase 
in Featanyl IwuUb? hrtmxS td 49& in the octyiate and Kiliajrw- 
2ST5 adhfedve, nnitri«si had very little effect or no effect on 
raiaase. raka constant apparent UEflfcsion coefficient nf 
rentanyl. ForailicDnti-2?20;htr>vt;vtr, GiedTiyctr'iiFdrinr loading 1 
On tha relaaaa xkta IdnfctiGi cutdd nul bv determined beC^ti^s 
drop Ibtfidinff >2% resulted in fanUtnyl. crystal formation in 
the ^dh^ive matrix. The apparent Z> ? vaiuc3 w«e a%htl/ 
higher than- ftosa of D Mf tbpujjh tba nmk - ardor 1 was 
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tf* Ito (•Is IJq ijy 

rTfiw3-€|fod 'drug ba(fes lf> (ha PIB c^hes^ «n toe roio«o mrfte of 

H7M f V p» hM tinst efled wis dsa^d fpr UHjt^SSSn 
: 9Jug ttuftjg above 4%, 




« it » it a 
Tbnclfc) 

ttib iiireB preswrrantfhro ^rfhravw. Ea£) value fe ite w^au * fid of sfw* 



dm* limiliiig^iit Pffi adl^iyB en j«fau*kfiM3te of fentaayi 
in water was further invest* gated end re discus^ Ij^W 

Figure 3 shows the cinnnlativc^Hinotnit af fanteay] fiifc) 
• f^^^WAtta from tLo MB'i^fe^^Tn^g.aiiiff 

l©4fe. " " " ' ^ ~ — " - ^ ~ 



. • ■ . -.— — — — Fwaa eaitsocj 
r relegsg'Gpg the g,atrix;tnto the 




7 _ III ! Il iUli fllfrnT HiUJJ W J. OB 

— — -i sufficient of Uattny} ia tie PJB Hdherava [i-4ft 
clru£ loading} >voa determined from a* S. Tb« division 
were 2/7 xl0^ ( 23 *ID-iSdSL9 x 1<hS! 
W 1%, 296, arid 4% <img loading,, fc-spertfrelj. ThttM data 
deorty anggesfc that 0* difftemn twffid&at offentanj) in PIB 
^ST^^ 7 ]wwi f n S ranging fajm 1-4%. the 
fliffij&on cwsfflaent ofientaigrl at and above BS&lojiain^ enuld 




Tone(by 

^ *5?J? 1* W ' f W** 1 » Bieh b *■ 
niean ± so c* ton dtftsion LKptrlrtioatv.. 




* frnfenyl loodinr Iq m adhqlrt 

pjj, Bjon w • 
Tabte 4-st^stat e r^,^ Feciiaoyl mrou^t Cadawf:9£te from 



0.U03 



'^±06.* 



*£E*.rafc* sa Ltm diAflA sc SD tf 3 diffuse e^per^nts. 

nrtte detorroin^d bee*u» of the. obvious pi^s^n'ce «£dri]&' 
ojstaJS m -thft adh«iv» matrix leading ai, initial fittSI-. 
etfect Ct«e Figure 3X *■ • 

Skin permeation of. FautanyJ-Hgai» 4 jihowa th^ 
mpres^isatrtre ni^ulHttve, amount of fmtgi^riiei^ted^ 
through cadper s|dn as a fahctfon 0 f time fejm virions inatjtt- 
jratefcerwitb 2% drag lortding. Ia all tasas, a flfcaa'd^Btata- 
ami fltixwaa atbam^d wftHw -I i aft*r appUcaaija the patea . 
and iT^-mgitained for atjaast 24 h. The lag tiim^a 
oflterminEa by esctrapotatiiiethfi linear portiob of the'OTnuia- 
tTO^ammini of drug penn^ated versus tima plot to the 

I^JJb 4_™^ajea jWit Ihcr and lap ttme of fcirtamrt m>m 
v^no«5 matnx fcrmulatiflfis with 2% drug loading. The main 

2920 > P3 > > acryl^. On the otte.Kand. 
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Oux k gfft»tanyI. .Tim ^Twoia^S^^pjg^a^ nmUh. . 
patches provided 'several llm^-^l^^ $^£n ^Ihuc ibntaiiTi 

.even tKnngh tha at^lati adfcfe^^ 

rate in water, the skin fl^9 

were considerably iowtr.tin* tto'ratxt^^blliez: two m*tx$x 
davaccs. 

function of drug ]<*ftdi»£;in ttfi.-'PIg., Tfe it^rfjf-sfafe skin 
ffux trtia attained ^xt£txzj: ^''i -il^'iqipHi^Dh orthd matrix 
patch, and tho flnxwia ma ibcaiiiea for 3 days: ' TfcfrtSmc to 
*eoch «tepdy^ trie, don flux'-ffVc), y^wnoi iuSUi&vseH Iry the 
tUu# loading ui LUc PI? ftdhc*^ Tlk-i^orv, it cnald ho safety 
aj^med that diITu*iWty *rfcntanv] in Uia *Jrtn ws* not 
Hignifieniitiy fofaiMitod- by tl^' aW^'innting in the PlB 
adh*w*A. The nwHtt stoking TpAbirs oftfas sttidy was l&aL 
liwt skin fiipc Increased as t&q dni£ loading in ihfrPIBiwJIwMve 
increased' from 1% to -4$, Th* *lu& f^ bqwerer. did m* 
increase sjgniiicaritly ;beyoiwi -ftfr loading, ttbifin wis likely 
fauuram of ifca Attirfinm*rinEt'of drug ftA&rbtion in th* Plfl 
fldhe&iva (kg dlaetitfewi ^ the refejfte JciXwtw Muditts, 

Fi^ira $ ahowA a do^fctis plat.of fli* and release rata 
yarww -ftmfainyl JoAtfinfe m TO* adhafltat* IV xtfeasc Hit*; 
Incnj&wa euj the drug landtag wo* increased £hvnl% ta 4%. 
A cprrodportdinK increofic. ln>kin ilux with paitLcrcicrssxg dmR 
' xejeastv rule was observed ua tke dnjg loading va* incjwwwl 
,Croma%hi)4%. Firwri.Fijnn* S» iL liquid de*rfb*fa the skin 
flux nf itmhiiyl Hid nflMnenwiste nignificBntly beyond 4%'dru£ 
Joa drop because of attainment, of pkotduih thermodynamic 
activity oTftntojiyl la tho- P13 adhesive. i**dt* 
iiiijs#tfted tbttl,0ia drUtf Wtlin^ U.Oie PJB sdhaava haa 
reached m^mam $^ihiynji±nii5 Bclivityand that ih a drug 
toanspefrt thronghifeaiirtVerdwj beyond 4*£ fe&d&ffreas limited 
by diawtfutlon of an excess Of dispersed dtug cmUd? iti tiui 



Conclusions 

Itt sun^fliy^cdxffusiOTcoefiKimtof fenta^liiialicone^ 
2920 wHjcshtc tire hi'ghtst anwiw.'tfai; f«ir -presto^' 
scnsitRTc- ad&ostve^ examiusd, Tttt i3akoiie--2926 /wii£ : 25fe 

mlfai^ivc cflttiUdttUi fw designing a traitsidttftttt} 
m y i m um, drug I<ma£z^ to K k»^bi theikllveiy of ftntauyl at 
a de6i»»d irntc Lp mduce wnalgH5?ia iii hinoans fortjifl ralifif of 
fl^ut^4ind chrujuc pain. It'w^ dft^/dtjmoait^d^ttittbs 
&km ^guX Of icilUmyl incxciiacd linearly ax the dru^ loading hi 
the. ITO &ab«3iirc increased fremj 1% ta 4&v and waAed 4 
pluKsuu beyond 49f drag loading; 
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